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DYNAMIC BURN-IN METHOD AND APPARATUS 

CROSS-REFERENCE TO RELATED APPLICATIONS 
5 This application is a continuation application and 

is based upon PCT/JP02/9981 , filed on September 26, 2002. 

Field of Invention 

The invention relates to a dynamic burn-in method 
10 and to an apparatus, for screening semiconductors that 
have potential defects and, in particular, to a dynamic 
burn-in method and to an apparatus, that are operated at 
high speed. 

Related Art 

15 Conventionally, for example, before semiconductor 

devices are used, a dynamic burn-in has been done to 
detect defective devices among the semiconductor devices. 
When the burn-in is done, the semiconductor devices are 
put into a burn-in tank and burn-in signals are input to 

20 the semiconductor devices. The burn-in apparatus, for 

example, consists of a signal generator and a burn-in 
tank. Semiconductor devices such as large-scale 
integrated circuits (LSI), which are to be tested, are 
mounted on a printed circuit board. The printed circuit 

25 board is put into the burn-in tank. The burn-in signals 

from the signal generator are input to the semiconductor 
devices for a certain period. Thus, the burn-in is done. 

Kokai (unexamined patent publication) No. 10-221411 
discloses that a custom LSI has a built-in circuit that 

30 can generate a burn-in signal. When the burn-in is done, 

the LSI itself generates the burn-in signal, 
corresponding to an external clock and control signal. 

However, if an LSI has a burn-in signal generating 
circuit inside itself, a cost of the semiconductor device 

35 rises. A general-purpose memory device such as dynamic 
random access memory (DRAM) or static random access 
memory (SRAM) is a relatively low-cost item. Therefore, 
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when the burn-in for the general-purpose memory device is 
done, the external burn-in signal is provided, to the 
semiconductor devices that should be tested, without a 
burn-in signal generating circuit being built into the 
5 devices. 

Recently, general-purpose memory devices have become 
high-speed sophisticated devices. Correspondingly, a 
burn-in apparatus that is suitable for high-speed 
sophisticated devices is desired. 

10 However, the clock frequency of a signal generator 

for a conventional burn-in apparatus is at most 
approximately 10 MHz. A burn-in done using the 
conventional burn-in apparatus is not effective for the 
high-speed general-purpose memory device whose clock 

15 frequency is not less than a 100 MHz. Presently, burn-in 
is done over an extended time period to achieve an 
accelerated effect for a high-speed general-purpose 
memory device. 

Summary of the Invention 

20 The object of the present invention is to provide a 

dynamic burn-in method, and apparatus, which operates 
quickly for high-speed and sophisticated semiconductor 
devices, using a relatively simple converter arranged in 
the conventional burn-in apparatus. 

25 According to an aspect of the present invention, a 

certain signal is generated, a frequency of the signal is 
increased and the signal having the increased frequency 
is input to a semiconductor device that should be tested 
when the dynamic burn-in is done. 

3 0 According to another aspect of the present 

invention, a dynamic burn-in apparatus, comprising a 
signal generator and a burn-in tank, where a signal 
output from the signal generator is provided to a 
semiconductor device to be tested in the burn-in tank, 

35 comprises a converter of the output of the signal 
generator . 

The converter increases the frequency of the signal 
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output from the signal generator to N times the 
frequency. The signal having N times the frequency 
output from the converter is provided to the 
semiconductor device to be tested in the burn-in tank. 
5 Thus, the frequency of the burn-in signal output 

from the signal generator is converted to the higher 
frequency. The burn-in signal having the higher 
frequency is provided to the semiconductor device. 
Therefore, the dynamic burn-in is operated in a shorter 
10 period for the high-speed sophisticated semiconductor 

device . 

Further, the converter, added to the conventional 
burn-in apparatus, can accelerate the burn-in and shorten 
the burn-in time. The burn-in apparatus according to the 
15 present invention can reduce costs, compared to the prior 
burn-in apparatus for the high-speed and sophisticated 
semiconductor device . 

Brief Description of Drawings 

Hereinafter, the embodiments of the present 
20 invention will be described with reference to the 

accompanying drawings. 

Fig. la and lb show a schematic diagram according to 
the present invention, 

Fig. 2 shows a schematic view of a burn-in apparatus 
2 5 according to an embodiment of the present invention, 

Fig. 3 shows an example of a converter according to 
an embodiment of the present invention, 

Fig. 4 shows a time chart of the converter shown in 
Fig. 3, 

30 Fig. 5 shows a schematic view of a burn-in apparatus 

according to a prior art, and 

Fig. 6 shows an example of burn-in signals used to a 
dynamic burn-in for a general-purpose memory device 
according to a prior art. 
35 Detailed Description of Preferred Embodiment 

First, a conventional burn-in apparatus, to which 
the present invention is not applied is described in 
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order to clearly show the advantages that the present 
invention can provide. 

Fig. 5 shows a schematic diagram of the conventional 
burn-in apparatus. The burn-in apparatus has a signal 
5 generator 1 and a burn-in tank 2. Semiconductor 

devices 4 such as LSIs, which are to be tested, are 
mounted on a printed circuit board 3. The printed 
circuit board 3 is put into the burn-in tank 2. A burn- 
in signal output from the signal generator 1 is input to 

10 the semiconductor device 4 in a predetermined period when 
the burn-in is operated. 

Fig. 6 shows examples of the burn-in signals used by 
the conventional apparatus in order to burn in a general- 
purpose memory device such as DRAM or SRAM. The burn-in 

15 signals consist of a clock CLK, a row address strobe RAS , 
a column address strobe CAS, a write enable WE, a data 
DIN, a row address AD ( R ) , a column address AD(C). The 
address is incremented and the data is written to each 
cell of the memory device. 

2 0 Next, as shown in Fig. la, the dynamic burn-in 

apparatus according to the present invention has the 
signal generator 1 whose output signal is input to the 
semiconductor device to be tested in the burn-in tank 2, 
and furthermore a converter 3 in the output of the signal 

25 generator 1. 

The frequency f of the signal output from the signal 
generator 1 is multiplied by N times (N = 1, 2 ...) by 
the generator 3. The burn-in signal output from the 
generator 3 is input to the semiconductor device when the 

30 dynamic burn-in is operated. 

If a general-purpose memory device is burned in, as 
shown in Fig. lb, the converter 3 converts the clock CLK1 
output from the signal generator 1 to a clock CLK2 having 
a period of 20ns that is synchronized with the clock 

35 CLK1, and further converts the signals such as RAS1, CAS1 
and AD1 to signals such as RAS2, CAS 2 and AD 2 that has a 
low-level width of 20ns. The converted the signals such 
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as CLK2, RAS2, CAS2 and AD2, output from the converter 3, 
are provided to the semiconductor devices in the burn-in 
tank 2. 

Fig, 2 shows a schematic diagram of a burn-in 
5 apparatus according to the embodiment of the present 

invention. The burn-in apparatus has the converter 3 at 
the output from the signal generator 1. The converter 3 
raises the frequency of the signal s output from the 
signal generator 1 and provides a signal having a higher 

10 frequency to general-purpose semiconductor devices in the 

burn-in tank 2. Thus, the burn-in is accelerated. In 
addition, the present invention cannot only be applied to 
a general-purpose semiconductor device but can be applied 
to other kinds of semiconductor devices. 

15 Fig. 3 shows an example of the converter 3 according 

to the embodiment. The converter 3 converts a clock CLK1 
having a period of 60ns, which is output from the signal 
generator 1 , to a clock CLK2 having a period of 20ns. 

In Fig. 3 the frequency of the signal, output from 

20 the signal generator 1, having a period of 60ns can be 

increased by 3 times through a synchronous oscillator 31. 
Thus, the synchronous oscillator 31 can generate the 
clock CLK2 having a period of 20ns that is synchronized 
with the clock CLK1. 

25 A waveform shaping circuit 32 consists of an 

inverter INVl , flip-flops FF1 to FF6, and delay circuits 
Dl to D6. 

The inverter INVl can invert the clock CLK2 output 
from the synchronous oscillator 31. The output signal 

3 0 from the inverter INVl is input to any clock input port 

CLK of the flip-flops FF1 to FF6 . 

The row address strobe RAS1, the column address 
strobe CAS1, the write enable WEI, the data DIN1, the row 
address AD(R)1 and a column address AD(C)1 are input to 

35 any data input ports D of the flip-flops FF1 to FF6 . 

Furthermore, the delay circuits Dl to D6 can delay by a 
predetermined time the output signal of the flip-flops 
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FF1 to FF6 . 

Fig. 4 shows a time chart to illustrate the 
operation of the converter. Hereinafter , the operation 
of the converter will be described with reference to 
5 Fig. 3 and 4. 

In Fig. 4, CLK1, RAS1 and CAS1 show the output 
signals from the signal generator 1. CLK2 , RAS2 and 
CAS2, WE2, DIN2, AD(R)2 and AD ( C ) 2 show the output 
signals from the converter 3. In addition, Fig. 4 shows 

10 only CLK1, RAS1 and CAS1 as output signals from the 

signal generator 1. However, signals WEI, DIN1, AD(R)1 
and AD(C)1 are input to the converter 3 at the timing as 
shown in Fig. 6. 

The clock CLK1 output from the signal generator 1 is 

15 input to the synchronous oscillator 31 as shown in 

Fig. 3. The synchronous oscillator 31, as shown in 
Fig. 4, generates a clock CLK2, which is synchronized 
with the clock CLK1, has a frequency n times the 
frequency of the clock CLK1. The clock CLK2 is provided 

2 0 to the semiconductor devices in the burn-in tank 2 and 

the waveform shaping circuit 32. 

The inverter INV1 that is arranged in the waveform 
shaping circuit 32 inverts the clock CLK2 . The inverted 
clock CLK2 is input to the clock ports of the flip-flop 

25 circuits FF1 to FF6 . The flip-flop circuits FF1 to FF6 

latch the value of the signals WEI, DIN1, AD(R)1 and 
AD(C)1 at the falling edge of the signal output from the 
inverter INV1 . 

Thus, the signals Q output from the flip-flop 

30 circuits FF1 to FF6, as shown in Fig. 4, become low-level 
in the range of 20ns whenever the signals WEI, DIN1, 
AD(R)1 and AD(C)1 are input. 

The output signals Q of the circuits FF1 to FF6 are 
input to the delay circuits Dl to D6 and delayed by a 

35 certain time. As a result that the signals Q are output 

as the signals RAS2, CAS 2 , WE 2 , DIN2, AD(R)2 and AD(C)2. 
These signals, which are burn-in signals, are provided to 
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the semiconductor devices in the burn-in tank, as shown 
in Fig. 2. 

The burn-in apparatus according to the embodiment, 
as described above, has a converter 3. The converter can 
5 increase the frequency of the burn-in signal output from 
the signal generator 1. The burn-in signal that has a 
higher frequency is provided to the semiconductor devices 
in the burn-in tank. Thus, the burn-in is operated in a 
shorter time for a high-speed sophisticated semiconductor 

10 device. 

Further, the burn-in is operated at an accelerated 
rate by the burn-in apparatus that is arranged by adding 
the converter, which is relatively simple, to the 
conventional burn-in apparatus. The cost of the 

15 embodiment can be lower than that of the burn-in 

apparatus that has a signal generator that can generate a 
clock having a high frequency. 

The burn-in apparatus according to the embodiment 
can change the period of the clock from 60ns to 20ns and 

20 the width of the low-level of signals such as RAS2, CAS 2 
and WE 2 from 30ns to 20ns. However, if the low-level of 
signals such as RAS2, CAS 2 and WE 2 is changed from 30ns 
to 10ns, the burn-in is easily operated at the 
accelerated rate. 

25 As described above, the burn-in apparatus according 

to the embodiment can change the period of the clock from 
60ns to 20ns. However the present invention is not 
limited to the embodiment. The frequency of the clock 
can be appropriately selected corresponding to the kind 

30 of semiconductor device. 

Thus, the present invention has following 
advantageous effects . 

(1) As the dynamic burn-in is done at high speed, 
the rate of detection of defects due to initial 

35 deterioration can increase by several times. 

(2) As the number of stresses that are given to the 
semiconductor device increase by N times when the dynamic 
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burn-in is operated, the time of the burn-in can decrease 
1/N times. 

(3) As the burn-in apparatus is arranged by adding * 
the converter to the conventional burn-in apparatus, a 
5 burn-in for a high-speed semiconductor device can be done 

at a high speed by the apparatus without a new burn-in 
apparatus for the high-speed semiconductor device. 



